ABSTRACT FTIR-ATR spectroscopy has been used to study in-situ adsorption of enzymes at water/solid interfaces so as to better understand how conformational changes may monitor enzymatic activity. As the adsorption process depends on hydrophobic and electrostatic interactions, 
INTRODUCTION
Several models of protein adsorption include a transition from a reversibly adsorbed state to a more tightly held state. The latter is brought about by a molecular rearrangement of the protein allowing more additional contacts with the solid surface 1 . However, since enzymes retain at least some of their biological activity in the adsorbed state, conformational changes in adsorbed enzymes should be limited in some extent. Hence, studying the interaction between enzymes and solid surfaces in an aqueous environment may contribute to the understanding of the relation between structural flexibility and enzymatic activity. As an illustration, we will compare the adsorption of two serine enzymes, a proteolytic one such as
-chymotrypsin (-chym) and a lipolytic enzyme such as Humicola lanuginosa lipase (HLL).
This esterase has a solvent accessible catalytic site and displays an interfacial activation at the water/lipid interface 2 .
A strategy to study both adsorption kinetics and protein structural change by FTIR is to use Attenuated Total Reflection mode. The native silica on the ATR crystal was used as a negatively charged hydrophilic surface. It was also chemically modified by grafting a selfassembled monolayer of octadecylsilane so as to present a hydrophobic surface, representing the lipid substrate 3 . The ATR measurements should be able to detect the irreversibly and reversibly adsorbed proteins, as well as the protein in solution. However, the contribution to the overall spectrum of the enzyme present in solution was negligible in respect with that of the adsorbed fraction since the bulk concentrations used were in the 10 -6 M range.  Secondary structure
As shown in Figure 1 , the broadening of the Amide I' band occurs when -chym is adsorbed on the hydrophobic support, suggesting a significant conformational change (Figure 1-a) . The adsorption onto the hydrophobic surface at complete surface coverage causes an unfolding of 10 % of the ordered structure of -chym ( Figure 3A) . The newly formed domains in the adsorbed enzyme molecules are either self-associated or hydrated ( Figure 3A ). In contrast, HLL is adsorbed on the hydrophobic surface without significant changes in the Amide I' profile (Figure 1-e) . Indeed, weak folding in ordered structures concerned 5 % of the enzyme backbone and is associated to the dehydration of the adsorbed HLL ( Figure 3B ).
Similar dehydration process has been also suggested for some proteins adsorbed onto hydrophobic supports 1 .
 Tertiary structure
The H/D exchange in the CONH bonds of the enzymes in solution has been previously 
